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(54) SEMICONDUCTOR DISK DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor disk device 
which can be connected to a printer port. 
CONSTITUTION: An input pin prepared in a printer port 
2 for input of a control signal is used when the data are 
read out of a semiconductor disk device 10 and sent to 
a personal computer 1 . Under such conditions, the read 
data of 16 bits which are read out of a flush EEPROM 
are divided into, four pieces according to the number of 
input pins of the port 2. These divided data are 
transferred to the input pins of the port 2 every 4 bits. 
When the data are written into the device 10, eight data 
output pins of the port 2 are used as they are. Therefore 
the device 10 can be connected to the port 2 provided 
on the computer 1 as a standard equipment. 
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♦NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In RAM disk equipment equipped with two or more flash EEPROMs The disk 
address supplied from said host equipment through the data output pin prepared in 
the printer port of host equipment An address translation means to change into the 
real memory address for accessing said two or more flash EEPROM chips according to 
address translation information, The memory access means which carries out 
read/write access of said two or more flash EEPROMs according to the real memory 
address changed by this address translation means, The data register which holds 
temporarily the lead data read from said two or more flash EEPROMs by this memory 
access means. Make the lead data currently held at this data register correspond 
to the number of the input pins of said printer port, and it divides into two or 
more data blocks. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to RAM disk equipment equipped with 
the flash EEPROM which is the possible nonvolatile' memory of package elimination 
electrically. 
[0002] 

[Description of the Prior Art] Many of information processors, such as the 
conventional workstation and a personal computer, used the magnetic disk drive as 
a store. While a magnetic disk drive has an advantage, like a bit unit price with 
the high dependability of record is cheap, it has a fault, such as being weak, in 
a physical impact with the great size of equipment. 

[0003] That is, a magnetic disk drive is the principle of operation of writing in 
data magnetically on a rotation disk, or reading them, by running the magnetic head 
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on a rotation disk front face. A part for the mechanical moving part called this 
rotation disk and magnetic head has a possibility that malfunction and failure may 
naturally occur, by giving a physical impact to equipment. Moreover, needing such 
mechanical moving part has been the failure which makes size of the whole equipment 
small. 

[0004] For this reason, although it seldom becomes trouble for using a magnetic disk 
drive by computer of the desktop type used fixing on a desk, in a laptop computer 
possible [ carrying ] and small or a notebook computer, these faults. pose a big 
problem. 

[0005] Then, attentions have gathered for RAM disk equipment strong also against 
an impact with it in recent years. [ the small size of equipment, and ] [ physical ] 
The flash EEPROM whose RAM disk equipment is nonvolatile memory in which package 
elimination is possible electrically is used as secondary storage, such as a personal 
computer, like the conventional magnetic disk drive etc. Since the amount of 
mechanical moving part like a magnetic disk drive is not in this RAM disk equipment, 
it is hard to generate malfunction and failure by the physical impact. Moreover, 
there is an advantage, like the size as equipment also becomes small. 
[0006] Moreover, recently, RAM disk equipment with large memory capacity is also 
developed, and it is in the inclination for RAM disk equipment to be used not only 
for a portable computer but for a desktop type personal computer. 
[0007] However, since it was not connectable with the personal computer if neither 
an IDE interface nor a SCSI interface was used, conventional RAM disk equipment needed 
to prepare the add-in board only for these interfaces. Moreover, even if it is the 
case where these IDE interfaces and a SCSI interface are already prepared, they also 
have the case already used for connection of a magnetic disk drive, and may be unable 
to extend RAM disk equipment in that case. 
[0008] 

[Problem(s) to be Solved by the Invention] With conventional RAM disk equipment, 
since it was not connectable with the personal computer if neither an IDE interface 
nor a SCSI interface was used, there was a fault which must prepare the add-in board 
only for these interfaces. 

[0009] This invention was made in view of such a point, and it enables it to connect 
it to the printer port of a standard equipment in a personal computer, and it aims 
at offering RAM disk equipment directly connectable with a personal computer, without 
preparing the add-in board for an IDE interface or SCSI interfaces. 
[0010] 
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[Means for Solving the Problem and its Function] In the RAM disk equipment with which 
this invention was equipped with two or more flash EEPROMs The disk address supplied 
from said host equipment through the data output pin prepared in the printer port 
of host equipment An address translation means to change into the real memory address 
for accessing said two or more flash EEPROM chips according to address translation 
information, The memory access means which carries out read/write access of said 
two or more flash EEPROMs according to the real memory address changed by this address 
translation means. The data register which holds temporarily the lead data read from 
said two or more flash EEPROMs by this memory access means, Make the lead data 
currently held at this data register correspond to the number of the input pins of 
said printer port, and it divides into two or more data blocks. The data read-out 
means which reads said lead data to the input pin for the control signal input of 
said printer port one by one in said divided data block unit is provided, and it 
is characterized by being constituted so that it may connect with host equipment 
through a printer port. 

[0011] In this RAM disk equipment, the input pin for the control signal input 
currently beforehand prepared for the printer port is used at the time of data 
read-out to host equipment from that RAM disk equipment. In this case, the lead data 
read from the flash EEPROM are divided into two or more data blocks which have the 
number of bits corresponding to the number of the input pins of a printer port, 
respectively, and are transmitted to the input pin of a printer port in that divided 
data block unit. Moreover, since the data output pin for a parallel-data output is 
prepared in the printer port, the data output pin is used for data transfer at the 
time of the data writing to RAM disk equipment. Therefore, the printer port of a 
standard equipment in a personal computer can be used now, and it becomes possible 
to connect with a personal computer directly, without preparing the add-in board 
for an IDE interface or SCSI interfaces. 
[0012] 

[Example] Hereafter, the example of this invention is explained with reference to 
a drawing. The configuration of the RAM disk equipment concerning one example of 
this invention is shown in drawing 1 . Although it is used as an alternative of a 
hard disk drive unit or a floppy disk drive unit, connecting with a personal computer 
1 and usually connects with a personal computer 1 through an IDE interface or a SCSI 
interface, this disk equipment 10 is constituted so that it may also become 
possible to connect with the printer (PRT) port connector 2 with which the personal 
computer 1 is equipped standardly like illustration. In this case, RAM disk equipment 
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10 is connected to the PRT port connector 2 through the interconnection cable 3 of 
dedication. The interconnection cable 3 has the plug 4 for PRT port connector 2, 
and the plug 5 for IDE connector 12 of RAM disk equipment 10. 

[0013] This RAM disk equipment 10 is equipped with the flash EEPROM 11-0 to 11-4 
as a component for data storage. In these flash EEPROMs 11-0 to 11-4, the minimum 
unit has become settled in the amount of data treated in case writing and elimination 
are performed, and they are collectively treated by the data for the unit. Here, 
as an example, a flash EEPROM 11-0 to 11-4 can perform data writing per 256 bytes 
of page, and assumes the case where it is the block unit whose data elimination unit 
is 4 K bytes. In this case, as these flash EEPROMs, it is desirable to use the flash 
EEPROM of a NAND mold. 

[0014] Moreover, this RAM disk equipment 10 is equipped with the IDE connector 12, 
the host interface circuitry 13, the access control circuit 14, and the data buffer 
15. The IDE connector 12 is a connector for connecting with the IDE interface of 
a personal computer 1, and has the pin assignment of 40 pins like the hard disk drive 
unit connectable with the system bus of a personal computer 1. 

[0015] The host interface circuitry 13 performs the communication link with a 
personal computer 1 through the IDE connector 12. The register group containing the 
data register 133 of the 132 or 16 bit width of face of sector count registers of 
the 131 or 8 bit width of face of sector number registers of 8-bit width of face, 
drive HEDDOMO-DOREJISUTA 134 of 8-bit width of face, etc. is prepared in this host 
interface circuitry 13. Read/write is possible for these registers by the host CPU 
of a personal computer 1. 

[0016] The light of the sector number is carried out to the sector number register 
131 by the host CPU. The light of the number of sectors for read/write is carried 
out to the sector count register 132 by the host CPU. The lead data outputted to 
the light data or the host CPU inputted from the host CPU are set to a data register 
133. The bit of the PRT flag which shows whether the PRT port connector 2 of a personal 
computer 1 is used is contained in connection with RAM disk equipment 10, and the 
PRT flag is set to the mode information set to drive HEDDOMO-DOREJISUTA 134 by the 
host CPU. A PRT flag is set to ''1" by the host CPU when using the PRT port connector 
2. 

[0017] The access control circuit 14 carries out the access control of the flash 
EpPROM 11-0 to 11-4 according to the disk-accessing demand supplied from the host 
CPU through the IDE connector 12 and the host interface circuitry 13. The address 
translation table 141 is formed in this access controller 14. Correspondence relation 
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with the real address (a chip number, memory address) for accessing the logical 
address (determined by the cylinder number, the sector number, and the head number) 
and the flash EEPROM chip 11-0 to 11-4 from the host CPU is defined as the address 
translation table 141. 

[0018] The access control circuit 14 performs selection of a flash EEPROM 11-0 to 
11-4, read/write control of the data to the selected flash EEPROM, etc. according 
to the conversion result by the address translation table 141. In this case, an access 
controller 12 supplies chip selection signal CS-O-CS-4 to a flash EEPROM 11-0 to 
11-4 alternatively first, in order to choose .the flash EEPROM corresponding to the 
memory chip number outputted from an address translation table 121. Moreover, the 
access control circuit 14 carries out sequential count-up of the start address so 
that the memory address outputted from an address translation table 141 may be 
generated as a start address and read/write actuation of the data for several sector 
minutes sent from the host CPU may be performed. 

[0019] In this case, access of a flash EEPROM is performed by the command method 
which specifies the mode of operation of a flash EEPROM with a command. That is, 
first, the access control circuit 14 specifies the modes of operation (a light, a 
lead, elimination, verification, etc.) of a flash EEPROM, and supplies the address 
(at the time of a write mode, they are the address and light data) which subsequently 
shows an access location to a flash EEPROM. 256 bytes of I / 0 register is prepared 
in the flash EEPROM. For this reason, since light actuation is performed inside a 
flash EEPROM, for example in a write mode after light data are transmitted to that 
register, the access control circuit 14 is released from control of that light access. 
[0020] A data buffer 15 holds light data and the read-out data from a flash memory 
11-0 to 11-4 which have been sent from the host CPU. An example of the interface 
in the case of using the PRT connector 2 is shown in drawing 2 . 
[0021] The PRT connector 2 has the pin assignment of 25 pins based on a Centronics 
interface. When connecting RAM disk equipment 10 to this PRT connector 2, the register 
appointed address from the host CPU, output data (OD0-0D7) , and the pin numbers 10-13 
are used for the input data (ID0~ID3) to the host CPU, and the pin number 15 is used 
[ the pin number 1 ] for the input signal to the host CPU for the strobe signal (STROBE) 
from the host CPU, and the pin numbers 2-9. 

[0022] A strobe signal (STROBE) is used like the case where a printer is connected 
to the PRT connector 2, as a synchronizing signal when transmitting output data 
(0D0-0D7) to RAM disk equipment 10. Among the pin numbers 2-9, the pin of four high 
orders of the pin numbers 2-5 is used as an object for the address output for 
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specifying the register in the host interface circuitry 13, and the pin of four low 
order of the pin numbers 6-9 is used as an object for the data output from the host 
CPU. In this case, since the data transfer- unit of the specification of IDE is 16 
bits, that 16-bit data is divided into 4 times by 4 bitwises, and is transmitted 
to RAM disk equipment 10 from the host CPU. 

[0023] The pin numbers 10-13 are used here as an object for the lead entries of data 
from RAM disk equipment 10, although it is the pin used as an object for the input 
of the acknowledgement signal from a printer to the host CPU, a busy signal, a paper 
and a signal, and a select signal when a printer is connected to the PRT connector 
2. In this case, 16-bit lead data are divided into four every 4 bits, and are outputted 
to the pin numbers 10-13 from RAM disk equipment 10 by 4 bitwises. The signal outputted 
to the pin number 15 from RAM disk equipment 10 is for notifying that the data which 
follow the 4-bit lead data under output exist, and is generated at the time of the 
output of 12 bits of high orders. 

[0024] Thus, about the lead data transfer from RAM disk equipment 10 to the host 
CPU, unlike the case where an IDE interface is used, lead data are quadrisected by 
4 bitwises and transmitted to the host CPU from RAM disk equipment 10. Such a division 
transfer of lead data is controlled by the host interface circuit 13 of RAM disk 
equipment 10. 

[0025] Moreover, also about the light data transfer from the host CPU to RAM disk 
equipment 10, unlike the case where an IDE interface is used, light data are 
quadrisected by 4 bitwises and transmitted to the host CPU from RAM disk equipment 
10. In this case, a division transfer of light data is controlled by the disk driver 
program. 

[0026] An example of the concrete configuration of the data readout circuitry 
prepared in the host interface circuitry 13 is shown in drawing 3 . In addition to 
the above-mentioned data register 133 and drive HEDDGMQ-DGREJISUTA 134, this data 
readout circuitry is equipped with the data register change control circuit 50 and 
the AND gates 501-509. 

[0027] According to the PRT flag of drive HEDDGMQ-DGREJISUTA 134, motion control 
of the data register change control circuit 50 is carried out. When RAM disk equipment 
10 is connected to PRT flag = ''l'''2, i. e. , a PRT port The four data storage sections 
(4 bits of a high-order byte' s high orders, 4 bits of low order, 4 bits of high orders 
of a lower byte, 4 bits of low order) of a data register 133 are enabled in order 
so that the sequence output of the lead data may be carried out by 4 bitwises from 
a data register 133. On the other hand, when RAM disk equipment 10 is connected to 
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PRT flag = ''0'', i. e. , the usual IDE interface, the data register change control 
circuit 50 enables the four data storage sections of a data register 133 to 
coincidence. 

[0028] The AND gates 501-504 connect the 4 bit output of low order of the high- 
order byte of a data register 133, or a lower byte to the pins P10-P13 corresponding 
to the above-mentioned pin numbers 10-13 at the time of PRT flag = ''I. ^ The AND gates 
505-508 forbid that the 4 bit output of low order of the high-order byte of a data 
register 133 or a lower byte should be outputted to another pins other than pin PIO 
- P13 at the time of PRT flag = and permit the output of 4 bits of these low 

order at the time of PRT flag = ''0. The AND gate 509 answers the enable signal to 
the data storage section of three high orders of a data register 133 at the time 
of PRT flag = and outputs a signal to the pin P15 corresponding to the 

above-mentioned pin number 15. 

[0029] In this host interface circuitry 13, if set to PRT flag = ''V' by the host 
CPU, the four data storage sections of a data register 133 will be made sequence 
by the data register change control circuit 50 at enabling state. In this case, since 
the 4 bit output of low order of the high-order byte of a data register 133 is being 
connected to the same pins P10-P13 as a high-order byte' s 4 bit output of high orders 
by AND Gaea 501-504, a high-order byte' s high order 4 bit data and low order 4 beat 
data are outputted to pins P10-P13 in order. Moreover, since the 4 bit output of 
low order of the lower byte of a data register 133 is also being connected to the 
same pins P10-P13 as the 4 bit output of high orders of a lower byte by AND Gaea 
501-504, high order 4 bit data of a lower byte and low order 4 beat data are outputted 
to pins P10-P13 in order. By this, 16 bit data will be outputted in order by 4 bitwises. 
[0030] On the other hand, if set to PRT flag = ''O" by the host CPU, the four data 
storage sections of a data register 133 will be set as enabling state by the data 
register change control circuit 50 at coincidence. In this case, since the AND gates 
501-504 are closed, 16 bit data are outputted to coincidence. 

[0031] Next, the flow chart of drawing 4 is referred to and actuation of the RAM 
disk equipment 10 whole at the time of a data readout is explained. When RAM disk 
equipment 10 is connected to the PRT port connector 2 of a personal computer 1, in 
a personal computer 1, the predetermined disk truck eve program for using a PRT port 
for disk accessing is started, and the PRT flag of is set to drive HEDDOMQ- 
DOREJISUTA 134 of RAM disk equipment 10 by the host CPU, Subsequently, parameters, 
such as a lead command, a sector number, and the number of sectors, are sent to RAM 
disk equipment 10 from the host CPU, and it is set to the register with which they 
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correspond, respectively. In this case, parameters, such as these PRT(s) flag, a 
command, a sector number, and the number of sectors, are sent to RAM disk equipment 
10 through the pin numbers 6-9 for output data. 

[0032] The access control circuit 14 changes the logical address into a real memory 
address by the address translation table 141, and performs selection of a flash EEPROM 
11-0 to 11-4, and read access to the selected flash EEPROM according to the conversion 
result. And the data for the data size specified by the host CPU are led, and it 
holds to a data buffer 15. The sequential transfer of the data held at this data 
buffer 15 is carried out at a data register 133. 

[0033] Subsequently, mode judging processing is performed by the data register change 
control circuit 50 of the host interface circuitry 13, and it is investigated whether 
it is PRT mode (steps Sll and S12). It is judged with connecting with the usual IDE 
interface at the time of PRT flag = ''0'\ 'the four data storage sections of a data 
register 133 enable to coincidence, and 16 bits of all are read to coincidence by 
the personal computer 1 (step S13). Data read-out actuation from this data register 
133 is repeatedly performed until lead data disappear from a data buffer 15 (step 
S14). 

[0034] On the other hand, it is judged with connecting with the PRT port connector 
2 at the time of PRT flag = ^1", and while the data storage section of three high 
orders of a data register 133 is set as enabling state in order and lead data are 
first read from pins P10-P13 by 4 bitwises, the signal "I'' which shows that the data 
which follow on a pin P15 exist is outputted (step S15). Subsequently, while the 
lowest data storage section of a data register 133 is set as enabling state and the 
last 4 bit data are read from pins P10-P13, the signal currently outputted on the 
pin P15 is changed to "0'' from '"1" (step S16). Data read-out actuation by 4 bitwises 
from such a data register 133 is repeatedly performed until lead data disappear from 
a data buffer 15 (step S17). 

[0035] As mentioned above, in the RAM disk equipment 10 of this example, the input 
pin for the control signal input currently beforehand prepared for the PRT port 
connector 2 (P10-P13) is used at the time of data read-out in a personal computer 
1 from RAM disk equipment 10. In this case, the lead data read from the flash EEPROM 
are divided into four per 4 BITTA corresponding to the number of the input pins of 
the PRT port connector 2, and are transmitted to the input pin (P10-P13) of the PRT 
port connector 2 by that divided 4-bit data unit. Moreover, four of eight data output 
pins of the PRT port connector 2 of low order are used at the time of the data writing 
to RAM disk equipment 10. Therefore, the printer port of a standard equipment in 
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a personal computer 1 can be used now, and it becomes possible to connect RAM disk 
equipment 10 to a personal computer 1 directly, without preparing the add-in board 
for an IDE interface or SCSI interfaces. 

[0036] In addition, although eight data output pins 2-9 of the PRT port connector 
2 were divided into two here at an address transfer and data transfer, it is also 
possible to transmit the address and data by time sharing on eight data output pins 
2-9. In this case, light data can be transmitted to RAM disk equipment 10 by 8 bitwises 
from the host CPU. 

[0037] Moreover, when RAM disk equipment 10 is based on the interface of 8-bit 
transfers, such as SCSI, lead data are divided into 2 times by 4 bitwises, it is 
outputted from RAM disk equipment 10, and, as for light data, it is needless to say 
that it is sent to RAM disk equipment 10 from the host CPU by 8 bitwises as it is. 
[0038] 

[Effect of the Invention] As a full account was given above, according to this 
invention, it becomes possible to connect RAM disk equipment to a personal computer 
directly, without being able to use now the printer port of a standard equipment 
in a personal computer, and preparing the add-in board for an IDE interface or SCSI 
interfaces. 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the RAM disk equipment 
concerning one example of this invention. 

[Drawing 2] Drawing showing an example of the interface at the time of connecting 
the RAM disk equipment of this example to the printer port of a personal computer. 
[Drawing 3] The circuit diagram showing an example of the concrete configuration 
of the host interface circuitry prepared in the RAM disk equipment of this example. 
[Drawing 4] The flow chart explaining data lead actuation of the RAM disk equipment 
of this example. 
[Description of Notations] 

1 [ — A flash EEPROM, 12 / — An IDE connector, 13 / — A host interface circuitry, 
14 / — An access control circuit, 15 / — A data buffer, 133 / — A data register, 
134 / — Drive HEDDOMQ-DGREJISUTA, 50 / — Data register change control circuit. ] 
— A personal computer, 2 — A printer port connector, 10 — RAM disk equipment, 
11-0 to 11-4 
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